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TO: TX-O Computer Users 

FROM: J. B. Dennis 

SUBJJBCTs Propoeed Revision of the TX~0 Operate Command 

BATH: 6 August 1959 



In the two chart3 attached to this note is a proposal which would 
considerably increase the usefulness of the TX-Q operate class commands with 
a relatively small investment of time and material required to put it into 
effect* The proposal would affect currently operating programs for the TX-0 
only in that five commands would he assigned new operation codes. These 
commands are TAC T2R D EEN tt "AKD" and n GR tt <, In all other respects currently 
operating programs would he unaffectedo 

Eight new micro commands have been added; see the chart for their 
mnemonic symbols and what they doo 

The command MAG forms the magnitude of the contents of AC and is 
very useful in testing for aero. The operate combination amb com, cry is 
equivalent to adding minus sero to the AC» Therefore the program sequence 

mag 9 amb com » cry* 

trn ft 

will transfer if and only if AC originally contained plus zero or minus zero* 

If the commands mlr and lmb are given together the contents of LB. 
and MER would be interchanged (this is presently true only if MBR contains 
zoro). Therefore, the combination 

aba mlr lmb pad 

will exchange the contents of AC and Ifi. A number of variations of this are 
possible: 

abl „mlr , Imb O pad cry 

puts (AC) in I£ and (LR)+1 in AC; 

aba , mlr , Imb cry 
puts (AC) in LR and (LR) in AC cycled left; 

&bl 9 mlr lmb t coia f pad,ery 
puts (AC) in LR and (-Xfi)~l in AC; 



* Operate commands are written in this form here for ease of understanding 
the examples. Of course , ( unfortunately ) this form cannot be converted 
by MACRO. 
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aba , mlr , lmb , c om # pad 
puts (AC) in LR and ~<LR) in ACj 

etCo 

The micro operation ABB and ORB allow the user to form a logioal 
sum or product in AC without affecting LR. 

Long right shift or cycle, I£$ and IfiC would be necessary features 
when and if an automatic multiply is built into the TX-O, and would be useful 
by themselves for unpacking words and for scaling arithmetic quantities. 

The change sign command is frequently convenient when synthesizing 
complex arithmetic commands* 

In the following program examples the features of the index register 
proposal (M-5001-9) will also be used* 

JS xample 1 Sum number of ones in 18-bit word* 
define 
sumones 
tsx son 
terminate 

son* stx so4 

adx (-22+1 
sol 6 tro so3 

aba ft mlr,lmb pad 

tra so2 
803„ abl mlr,lmb„pad»cry 
so2 8 aba mlr, lmb, cry 

tix sol 

lac 
8o4 e tra 

Example 2 Integer multiply subroutine.* 

define 

multiply X 
tsx ami 
add X 
terminate 



* This routine will multiply positive or negative integers as long as the 
magnitude of the product is^2 1 ^-*i 
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BUl, Uz 

tix mul 
oral , atx ffiu5 

sir mn2 

Iro 

adx (-22+1 
»bQ tra am& 

aba^blolmbacry 
tra nu3 

wuk D aba,»bl liHb,cry 
mu2« XX 

eu3«, aba^mbloliabociry 
tix abO 

cl&,lfiib,pab 
mu5 e tra 



i^SEloJL. ^tiply subroutine for pesitiT* numbers retaining 
y* bite* The minor half of product is loft ia AC. 
the major half in Lfi« 



define 

multiply X 
llr X 
tax mul 
terminate 



mul, stx mu5 
elr % 

adx (-21+1 

an2b,mbl,pad 

lrc 

mul» trn mu2 
lrc 
tix mul 
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JfiD/dfch 
afct. (2) 



tra jdu3 
mo2 9 chs,lrc 

add t 

tix anil 
mO* Ire 
mok 9 chs 

tro »u4 

aba,mbl,lm^,paa 

cyr 
au5> tra 
t 



Signed 




f/ J, B. Dennis 



PROPOSED ALTEBATIOBS TO OPJEBATjS CLASS CCKMASDS - CYCLE ZERO 
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Assignment of Input-output orders. 

O Possible operation code for a multiply order. 
$> These commands selected if MAE 45678 f 01000. 
IP These commands selected if MAE 45678 « 01000 o 

* Hew commands - see second sheet for aeaningo 

• Altered commands. 

HOTS: Commands with same index in lower left comer are decoded together 
and cannot be need simultaneously o 



PROFOSiSP AITOBATXOSS TO OBSSATS CLASS COJjMiMPS - CYCLiS Offfl 



14B40R7 AJDBHIJSS EBGISTSR BITS 




+ Comaaivls proposed in connection with the proposed index register. 
2KB transfer XR to hSBL^n. 
MBX transfer hm^iy to XR. 
&H! transfer fcfiB^f into PC. 

Explanation of new commando: 

CHS complement bit sero of AC. 
KAG complement AC if negative. 

transfer AC to HBR and clear AC. 
transfer AC to KBR and set AC to 1. 
"And" contents of Ifi into MB. 
n CE u contents of LR into NBR (inclusive). f 
Long right cycle - cycle AC and LS right. «J ACx7<—$>LR 
Long right shift - sane as LRC but AC I Lft 17 — $,AC<, 

is unchanged. I 

Altered cozomands: 

ABIi "And" UM into LR.\ lew cedes as above. 
GEL «Qr* «H into IS. J 
TAG, TEB, PJSS -. recoded as variations of in-out coraaands. 

SESp CYE * occur on time pulse 1»5 and icay be used with PAD. 
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TO: TX«0 Computer Users and Other Interested Persons 

y&CM: J. B. Dennis 

SUBJECT: Proposals for Additions to the T3C-0 Order Code 

BATE: 6 August 1959 



In the past year the TXp-0 has proved its value as a teaching aid 
and research tool. So that it might better serve its users a number of 
changes and additions have already been made to the logic of the machine* 
These include the addition of the three new instruction codeij LLR SLR and 
T&A "logical product" and "inclusive or" variations of the operate command* 
and the doubling of the core memory currently being installed* 

During the coming year there will be further opportunities for 
increasing the flexibility of the TX-0 for the research and pedagogical needs 
of its users. To make the most of these opportunities* your interest and 
suggestions are earnestly solicited.. 

Snclosed are copies of two proposals for modifications of the 
TX-0 ordsr code* The first is a scheme for adding an index register which 
would allow automatic address modification for the LLR and SIE instructions* 
would psrmit counting and testing to be performed without disturbing the 
AC or Ifl e and would allow a single instruction caning sequence for sub- 
routines « This proposal would involve the addition of a new 14-bit register 
to the arithmetic elesent of the machine « 

The second proposal is designed to increase the usefulness of the 
operate class commands. The propoeal would change the KAR bit patterns 
defining TAG, TBE, Pi& "AMD" and n CR\ but would not otherwise alter the 
present operation of the computer* It seems that the advantages of the 
proposal outweigh the possible confusion resulting from the change . 

Other proposals which will be circulated in the near future 
concern a deferred addressing scheme „ and a multiply command * A command 
which will test and/or change a specified single bit of the accumulator or 
live register is a possibility which would not involve a great amount of 
additional equipment * 

Again I ask your consideration of these proposals since the users 
of the machine will be the ones to profit*-- or suffer if the most useful 
possibilities are not discovered.. Any suggestions or criticisms will be 
most welcome. 



Signed ^ ^-e^7^ytv<- 

Dennis 

JBD/dbh 
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